INTRODUCTION
Spasticity can be defined as a motor disorder to tonic stretching reflexes (muscle tone), and is symptomatic of damage to the first CNS motor neuron. It may be due to the CNS hyperexcitability a, hyperexcitability y. Spasticity especially affects the antigravity muscles, the upper limb flexors (pectoralis major, flexor forearm, hand and fingers, pronator teres) and the extensor of the lower limbs (the triceps surae, quadriceps, adductor magnus). These muscles develop strong resistance to passive stretch that increases proportionally to the speed and extent of the passive movement. This resistance has many causes, both the central (such as alteration of synaptic gain, modulation segmental injunction, synaptic inhibition) peripheral (such as changes in muscle strength, reduced muscle fibers, reduced blood flow). The histological, anatomical and physiological properties of muscle tissue are dependent on fluid-dynamics. In case of blood flow alteration clinically changes in tone can be seen, which can be increased (situation associated with muscle pain and loss of performance). The alterations of muscle tone are being studied in clinical practice to evaluate good drug treatment-rehabilitation of spastic hypertone. To analyze the degree of spastic hypertone, we used two general clinical scales: the Ashworth scale (AS) and the Modified Ashworth Scale (MAS) (1). Both of these assess the muscular resistance to passive movement, but these scales are depended on the judgement of the operators (2) . The aim of our study is to assess the state of muscle contraction in patients with muscle spasticity in an objective way, using the myometric measurement and AS and MAS scales to quantify the muscle tone.
MATERIALS AND METHODS
We assessed the viscoelastic properties of muscle tissue through a mechanical system (MYOTON)
The device operates by giving a smal1 mechanical impact to the tissue, the resulting oscil1ation of the tissues is recorded and the parameters are calculated from this curve. The method is non-invasive, painless and relatively easy to administer. For complete specification of the measurement principle and formulas for calculatingthe parametersplease refer to the User's manual. The myometer generates an oscillation in the measured muscle with a mechanical impact to the tissue, this oscillation must be ful1y registered while avoiding distortions. This is carried out using an appliance equipped with a pointer that applies a perpendicular percussion to the biological tissue, by means of a brief pulse. The exerted pulse does not modify the tissue or trigger nerve reactions. The tissue responds to the mechanical stimulus in the form of damped oscillations recorded by an acceleration sensor and processed by an internal microprocessor. The MYOTONis an appliance equipped with a pointer that applies a perpendicularpercussion to the biological tissue, by means of a brief pulse. The pulse exerted does not modify the tissue or trigger nerve reactions. The tissue responds, to the mechanical stimulus in the form of damped oscil1ations recorded by an acceleration sensor and processed by an internal microprocessor.
The testing-endis placed on and perpendicularto the surface of the skin overlying the muscle under investigation. Slight pressure is exerted on the underlying soft tissues by the weight of the testing end, lightly compressing the tissues. By means of a switch, the electromagnetof the device produces a short (few mil1iseconds) constant force impulse, which is forwarded via the testing end to the contact area. This causes the tissue under the probe to be deformed for a short, pre-determined period of time. Upon withdrawal of the current to the electromagnet, the testing-end is quickly released, after which the muscle together with the testing-end performs damped natural oscil1ations, governed by the elastic properties of the biological tissue (8) . An acceleration-transducer situated on the testing end allows recording of the muscle deformation characteristics and also of the damped natural oscillations evoked after the quick release of the testing-end.
The parameters measured by the myometer are: 1) oscillation frequency of the skeletal muscle that characterises the tension of a muscle or TONE and is shown as V= 1 / T where v is frequency [Hz] , and T is the period [s]; the frequency of oscillation at rest is the normal muscle tone, at the contraction is the muscle strength. During the contraction and the stretching the muscle tone increases.
2) logarithmic decrement that characterises the ELASTICITY of the muscle i.e. muscle's ability to restore its original shape after contraction and the logarithmic decrement of freely damping vibrations is shown as
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Where 8is the logarithmic decrement of freely damping vibrations, a3 is the damping amplitude of the second vibration [s] and a5 is the damping amplitude of the third vibration [s];
A low elasticity denotes greater difficulty of movement and a greater propensity at the fatigue. Indeed, the lower the value, is the most elastic muscle tissue, because less energy is required to change it. During the contraction the elasticity of muscle tissue normal increases.
3) STIFFNESS is the ability of the muscle to resist changes in its form caused by an external force; during the contraction the stiffness increases; that muscle's quality to resist the force The myometric measurement offers several advantages for the assessment of the muscle tone than other methods. In fact, every measurement is not influenced by the operator who does the measurement procedure (7) .
The myometric measurement is not invasive and offers a quantitative result, considering simultaneously the three characteristics stiffness, elasticity and frequency (9) .
The ability to run the measurement at different levels of contraction, or at rest or passive stretch, without causing the residual muscle deformation, gives greater significance of investigations useful in statistical and correlative evaluatation.
The survey on deep muscles are difficult, so the application of the method is not currently affidable.
However, the ability to assess the spastic muscle before and after treatment with botulinum toxin is important to establish a quantitative effect of therapy.
In our study were evaluated 20 patients (10 males and 10 females) suffering from hemiparesis spastic being treated with botulinum toxin and regularly FKT treatment. The average age of patients was 52.3 years. On average dose of toxin used was 72.45 ± 23.52. In total 53 muscles were analysed.
The criteria for inclusion were: time from brain injury is less than 2 years; AS and MAS lower than or equal to 3; Muscle ultrasound showing no fibroptic degeneration or muscle hypertrophy. The exclusion criteria were:
Time from brain injury is more than 2 years; AS and MAS higher than 3 Fibroptic degeneration or muscle hypertrophy seen on ultrasound.
We evaluated both the level of spastic hypertonicity in the various patients using AS and MAS, and the level of tone, elasticity and muscle stiffness using MYOTON. Both revelations were conducted double-blind (an operator performed the clinical evaluation with the two scales, another evaluation with MYOTON). The two evaluations were carried out both before the injection of botulinum toxin (to) and during the clinical check-ups after 25-30 days (tl), 3 months (t2), 4 months (t3) and 5 months (t4).
In particular we evaluated with the MYOTON the muscle tone, elasticity and stiffness at rest and in passive stetching, Items recording myoton correspond to the points of injection of botulinum toxin. We then evaluated in a statistical (two-way ANOVA) and any differences in the values of tone, elasticity and muscle stiffness and the possible differences of values AS and MAS before and after infiltration.
RESULTS
The data was processed in the form of statistics (twoway anova) the following results can be found:
Reduction ofmuscle tone when at rest, measured using the myoton (to=16.41±7.65) appears to be statistically significant both at t1=15.23±6.32, and at t2=15.50±7.09, with p<O.OOl; reduction of muscle tone at rest doesn't appear to be statistically significant at t3=14.2±5.29; reduction of muscle tone when at t3 appears to be statistically significant at t4, with p<O.OOl. The reduction in tone during passive elongation (to=l7.20±6.58) is statistically significant at tl=l6.36±6.49, and at t2=16.57±6.l7, with p<O.OOl, but it doesn't appear to be statistically significant both at t3=l7.23±6.05, with p<O.OOl. Reduction of muscle tone at t3 appears to be statistically significant at t4, and at t4=l5.82±6.82 with p<O.OOl. Evaluation of spasticity using the Ashworth scale highlighted a statistically significant improvement in values between time to and time t1 (to=2.11±0.46, tl =1.49±0.4, p<O.OO 1); on the contrary, no statistically significant correlation was found between time to and t2 (to=2.11±0.46, t2=1.86±0.43, with p<O.OOl); there is also a statistically significant improvement in values between time t3 and time t4 (t3=2.3±O.65,t4=1.52±O.39,p<O.OOl); on the contrary, no statistically significant correlation was found between time to and t3. ,,2..
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Graphics 1: myometric tone vs MAS
The increase in the values for muscle elasticity at rest (to=l.07±O.34) appear to be statistically significant both at tl=O.99±O.25, and at t2=1±0.3 , with p<O.OOI. The increase of muscle elasticity at rest doesn 't appear to be statistically significant at t3=l.02±0.29, with p<O.OOI ; reduction elasticity of muscle tone when at t3 appears to be statistically significant at t4=O.9±O.79, with p<O.OOl. Also statistically significant is the increase in elasticity during passive extension (to= I.05±0.31) both at tl =O.96±O.31, and at t2= I.02±O.21, with p<O.OOI. The increase of elasticity doesn't appear to be statistically significant at t3=I.OI±O.35, with p<O.OOI. Reduction of muscle elasticity at t3 appears to be statistically significant at t4=O.85±O.82, with p<O.OO 1.
The increase in values for muscle stiffness at rest (to=290.69±133.11) appear statistically significant both at tl=303.77±135.69, and at t2=296.55±13 1.58, with p<O.OO 1. The increase of muscle stiffness at rest doesn 't appear to be statistically significant at t3=298.75±115.29 , with p<O.OO 1; reduction of muscle tone when at t3 appears to be statistically significant at t4=304.56±106.79, with p<O.OO1.Also statistically significant is the during passive extension (to=315.19±133 .96) both at tl=333.33±146.ll , and at t2= 325.73±133.99, with p<O.OOI, but it doesn't appear to be statistically significant at t3=314.33±116.05 , with p<O.OOl. The increase of muscle stiffness at t3 appears to be statistically significant at t4=328.05±105.82, with p<O.OOl. This study aimed to explore the limitations of the Ashworth scale for measuring spasticity. It was possible to evaluate the changes in other parameters such as muscle elasticity and stiffness, but these parameters cannot be estimated by the scales ofassessment used today in clinical practice. Our surveys have shown a significant reduction in the value of decreased time t I and t2 (muscles are more elastic than the time to) and a parallel increase in the value of stiffness. The infiltration of Botulism Toxin and following rehabilitation treatment interrupt the sequence of anatomical-histopathological events, which change the passive mechanical properties of muscle, with an increase in elastic and plastic resistance and recast in a tonic way of spastic muscle for atrophic fibres II and hypertrophic fibre tonic I (10-11).
Our study shows that myometric measurement of muscle tone is more sensitive and accurate than measurement obtained by the different scales of clinical evaluation. We need to place attention to the fact that the suspected tissue is formed by: fabric coating (skin, fatty tissue and blood's vessels); muscle tissue; blood vessels of muscle tissue. This explains why an important limit is the amount of fat tissue. Its thickness prevents the oscillation of myometric head to reach the muscle or a significant quantity of it. This problem can be easily overcome, however, by changing the strength pressure transmitted. Another limitation is the difficulty of analysing the more subtle muscles. Indeed, even this limit is exceeded varying the value of quick time. Regarding the relationship between muscle tone and circulation, it is important to consider the muscles' circulation during physical effort. In a contracted muscle the speed of blood flow, in the vessels that penetrate the muscle is equal to zero. Consequently a muscle fibre can only receive blood during the period between two consecutive contractions (period of recovery). The muscle's blood flow during the period of recovery between two muscle contractions, can get rid ofmechanical tension and restore its original shape. The muscle should have good elasticity. The amount of arterial blood, which reaches the muscle fibres is directly proportional to the difference in pressure and inversely proportional to the resistance which is expressed by the Law of Pouiselle: the formula highlights that the radius of the vessel is the most important factor for the flow of blood to the muscle fibres. It follows that a high tone and low muscle elasticity reduce the vascular flow, leading to a reduction of oxygen supply and energetic substrates and a bad elimination ofcarbon dioxide and catabolites (6) . So a better pathophysiological vision of tone, elasticity and stiffuess of spastic muscle makes it possible to program a more targeted and customized rehabilitation specifically for each patient.
